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Abstract 
This paper studies the diversified investment of China’s foreign exchange reserves from a new perspective of energy 
strategy. A model is designed to analyze investment strategy of Chinese sovereign wealth fund (SWFs) based on 
specific investment objective to maximize national welfare, regarding SWFs as one part of China’s energy strategy. 
The theoretical analysis and simulation suggest that the strategy sovereign wealth fund can increase the national 
welfare. As an instrument to hedge the risk of national economy, strategy sovereign wealth fund prefers to invest in 
the strategic industry such as petrol and metal industries aboard. The more the strategy sovereign wealth fund hedges 
the risk, the more the whole national welfare increases. 
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1. Introduction 
Energy is the fundamental materials for our national economic construction and social development. 
However, some important resources such as petrol, iron ore and non-ferrous metals main ly depend on 
imports. China's petrol, iron ore and nonferrous metal imports soared in recent years. Petro l imports 
increased from 64,891,000 tons in 2001 to 215,707,000 tons in 2009. Ten non-ferrous metal imports from 
8,230,000 tons in 2001 to 38,492,800 tons in 2008. Compared to 443,450,000 tons in 2008, China 
imported iron ore 627,780,000 tons in 2009, which is up 41.6 percent. Most of industries are influenced 
by mineral resources especially petrol and metal resources, so it is necessary to study the energy strategy 
in China. On the other hand, China ’s foreign exchange reserves have increased rapidly in the recent years, 
becoming the most foreign exchange reserves all over the countries. Not only faces huge foreign 
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exchange reserves in China caused by the severe depreciation of the dollar losses, but also affect the 
development of China’s real economy. Therefore, diversified investment of China’s foreign exchange 
reserves is essential for national welfare. China Investment Corporation (CIC), as Sovereign wealth funds 
(SWFs) which is broadly defined as public investment agencies which manage part  of foreign assets of 
national states, was established on September 29th, 2007.  
Some financial economists  such as Christopher Balding  [1] and Dilip K. Das[2]regard it  as normal 
investment funds just to maximize the returns. However, others view the SWFs as the political investors, 
as Robert M.Kimmitt[3]and Jeffrey Garten[4]. Different from the previous research, this paper studies the 
diversified investment of China’s foreign exchange reserves from a new perspective of energy strategy. 
At the same time, lots of academic research of investment strategy has been done since Markowitz 
(1952) [5] provided mean-variance method as a basic analysis frame for investors to diversification on risk. 
After that, Samuelson (1969) [6]and Merton (1969, 1971, 1973)[7-9] try to solve multi-period portfolio 
choice problem for a long-term investor. Balduzzi & Lynch (1999)[10], Cocco, Gomes, and Maenhout 
(1998)[11] had discovered some new methods to solve the Metron model. In particular, Campbell and 
Viceira㸦2002,2003) [12,13]developed the approximate analytical solutions  for long-term investors. 
In this paper, a  model is designed to analyze investment strategy of Chinese sovereign wealth fund 
(SWFs) based on specific investment object to maximize national welfare, regarding SWFs as one part of 
China’s energy strategy. The strategy SWFs as a hedge instrument of the risk of the whole country prefers 
to invest the strategic industry such as petrol and metal industries aboard. By the theoretical analysis and 
simulation taken petrol and metal industry as examples, this research analyses the establishment 
conditions, the optimal scale of China’s strategy SWFs and how to increase the whole  national welfare  
through investing the energy industries aboard. 
2. The model 
2.1. Assumption  
The whole economy in China is divided into two parts, S  represents the scale of strategy sovereign 
wealth fund. When the strategy sovereign wealth fund is established, 0S ! , otherwise 0S  . N represents 
the scale of domestic economy in China as an exogenous variables, 0N ! .There are n industries which 
needs the strategy sovereign wealth fund as a hedge instrument. The share of each industry in the domestic 
economy is 
,
1,2,......,in i n .Moreover, , 1,2,......,is i n  represents the investment share of strategic sovereign 
wealth fund to hedge the risk of each industry.The strategy sovereign wealth fund is as a hedge instrument 
of the risk of the whole country to increase the whole national welfare. Therefore, the correlation 
coefficient between the investment share of strategy sovereign wealth fund is and the share of each 
industry in the domestic economy in  is negative, cov( , ) 0i is n  .The correlation among the different industry 
in domestic economy is zero, cov( , ) 0,i jn n i j z .And it is also zero among the different investment industry 
of  strategy sovereign wealth fund , cov( , ) 0;i js s i j z .Moreover, the investment of strategy sovereign wealth 
fund just only hedge the same industry risk in the domestic economy, cov( , ) 0;i js n i j z  
2.2.  The  investment strategy  
The object of China’s strategic sovereign wealth fund is to maximize the whole country welfare 
through the SWF investing. Given CRRA preferences  with risk-aversion parameter A  , we show that the 
optimal portfolio for China’s strategic sovereign wealth fund is    
                                                
2 21( , )
2p p p p
U r r AV V  x                                                                                 (1) 
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    Where pr represents the returns of China’s whole economy, d ivided into the strategy sovereign wealth 
fund and the domestic economy. 2pG  represents the risk of the whole economy.  
The total expect return of the whole economy is  
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strategy sovereign wealth fund. 
The total risk of the whole economy is  
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From (1)-(3), we can get the whole national welfare is  
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The first order condition with respect to S  is identical and given by  
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We get the optimal scale of the strategic sovereign wealth fund from㸦5㸧 , where 0N ! , 0S t , 
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Consider the hedge effect of the strategic SWFs, the national welfare is  
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Compared to the simple investment institution just to pursue risk-adjusted rate of return 
* 2 *2
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From 㸦10㸧and㸦11㸧㸪we can get the increased welfare is 1 0MAX SNU U U A'     !¦ ࠋ  
3. Simulation Results 
In this section, simulation is used to study the different situation of China’s strategySWFs with petrol 
and metal industry taken as the examples . The benchmark parameters set as follows: 
A: the risk-aversion parameter, A=3 
N: According to the data from China National Bureau of Statistics, one third of the whole domestic 
economy is affected by the petrol and metal resources. The domestic economy is RMB 22759 billion, so 
the scale of domestic economy relative to petrol and metal is supposed as  N=22759/3=7586.4billion. 
in : According to the data from China National Bureau of Statistics, the share of petrol industry 
1 23%n  ˈ the share of metal industry 2 77%n  Ǆ 
is ˖The shares of two industry investment by strategy SWFs are respectively 1 23%s  , 2 77%s   Ǆ
( )
is
E r ˖According to the world top seven petrol Companies and top three metal companies Annual   
report, we suppose the returns of investing petrol and metal industry by the strategic SWFs are 
respectively 
1
( ) 10%sE r  ˗ 2( ) 13%sE r  Ǆ 
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( )
is
E r ˖According to the world top seven petrol Companies and top three metal companies Annual 
Report, we suppose the returns of investing petrol and metal industry by the strategic SWFs are 
respectively 
1
( ) 10%sE r  ˗ 2( ) 13%sE r  Ǆ 
in
G ˖Suppose the volatility of the domestic economy is
1 2
15%n nG G  ˗ 
is
G ˖According to WTI and China Customs Administration data, the volatility of the petrol and the 
metal industry are respectively 
1
24%sG  ˗ 2 36%sG  Ǆ 
U˖Suppose the strategy SWFs can hedge half of the domestic economy risk 11 22 0.5U U    
Table1 The simulation of the correlation between the strategy SWFs investment and the domestic investment 
U  
SN¦  U'  *S  1U  MAXU  
1
U
U
'
 
0 0 0 34356 0.047 0.047 0 
-0.1 -0.003 0.010 36415 0.057 0.067 18% 
-0.2 -0.007 0.020 38280 0.057 0.077 36% 
-0.3 -0.010 0.031 39976 0.057 0.087 54% 
-0.4 -0.014 0.041 41526 0.056 0.0967 72% 
-0.5 -0.017 0.051 42947 0.056 0.107 91% 
-0.6 -0.020 0.061 44256 0.056 0.117 110% 
-0.7 -0.024 0.071 45464 0.055 0.127 129% 
-0.8 -0.027 0.081 46583 0.055 0.136 148% 
-0.9 -0.031 0.092 47623 0.055 0.146 167% 
-1 -0.034 0.102 48592 0.055 0.156 186% 
Table2   The simulation of volatility from the domestic economy 
in
G  U'  NU'  *S  1U  MAXU  
5% 0.01696 0.06516 
 
0 0.1052 0.1222 
10% 0.03392 0.05063 0 0.0926 0.1265 
15% 0.05088 0.02641 5150 0.0760 0.1268 
20% 0.06784 -0.00750 15140 0.0581 0.1260 
25% 0.08480 -0.05109 26135 0.0407 0.1255 
30% 0.10176 -0.10437 38009 0.0246 0.1264 
35% 0.11872 -0.16733 50658 0.0101 0.1288 
40% 0.13568 -0.23998 63995 -0.0027 0.1330 
45% 0.15264 -0.32232 77942 -0.0140 0.1387 
50% 0.16961 -0.41435 92436 -0.0238 0.1458  
Table 1 shows that the strategy SWFs can increase the national welfare by investing strategic 
industry to hedge the risk of the domestic economy. When 0.5U   ˈwhich means the strategy SWFs can 
hedge half of the domestic economy risk, the national welfare increase by 91%. When 1U   ˈwhich  
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means the strategy SWFs can hedge the whole of the domestic economy risk, the national welfare 
increase by 186%. It indicates the strategy SWFs should invest the industry in strong negative correlation 
with the domestic economy. Table 2 suggests the investment of strategy SWFs should hedge the risk of 
domestic departments, particularly affected by fluctuations  of foreign assets such as petrol and iron ore. 
Conclusion 
A model is designed to analyze investment strategy of Chinese sovereign wealth fund (SWFs) based 
on specific investment object to maximize national welfare, regarding SWFs as one part of China’s 
energy strategy. From this new perspective, the diversified investment of China’s foreign exchange 
reserves should focus on the strategic industry aboard by investing in the direct or indirect way. The 
theoretical analysis and simulat ion suggest that the establishment of strategy SWFs can increase the 
national welfare .The more the strategy SWFs hedges the risk, the more national welfare increases. 
Besides, the investment of strategy SWFs should hedge the risk of domestic departments, particularly 
affected by fluctuations in foreign assets  such as petrol and iron ore. At last, the suggestion is that China 
government should establish the strategy funds  as one part of national energy strategy to hedge the risk in 
order to improve the national welfare. 
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